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TONNEAU COVER FOR AUTOMOTIVE 
VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application No. 60/477,724, filed on Jun. 11, 2003. The 
disclosure of the above application is incorporated herein by 
reference. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

This invention pertains generally to a tonneau cover for an 
automotive vehicle and more specifically to a tonneau cover 
that encloses a bed of a pickup truck. 

Pickup trucks have gained popularity and are put to a 
variety of uses. A pickup truck typically has a passenger 
compartment and an open cargo area or truck bed behind or 
aft of the passenger compartment. The truck bed is generally 
rectangular in shape and has a bottom and four side walls 
that extend upwardly from the bottom. The rear side wall is 
a tail gate and is movable between a closed or upright 
position and an open or horizontal position. The truck bed is 
open on the top and exposed to the elements. The truck bed 
is used to haul or stow a variety of goods. The versatile use 
to which the truck beds are employed may require the truck 
bed to be covered or enclosed to protect the goods stored 
therein from the elements. To this end, a variety of systems 
or covers have been developed that enclose portions or an 
entirety of the truck bed to protect the goods stored therein 
from the elements. Some of these covers extend upwardly 
from the truck bed to increase the enclosed volume while 
others, typically referred to as tonneau covers, extend gen 
erally horizontally across the tops of or between the side 
walls to enclose the truck bed. 

In accordance with the present invention, the preferred 
embodiment of a tonneau cover employs a plurality of 
independently operable panels that extend across the truck 
bed. In one aspect of the present invention, the panels are 
arranged so that the tailgate can be moved between its open 
and closed position regardless of the positions of the panels. 
In another aspect of the present invention, each of the panels 
has a latch assembly that employs an initiator Such that when 
the latch assembly is operated to unlatch the panel, the 
initiator encourages movement of the panel so that the panel 
to an ajar position to facilitate movement from its closed 
position to its open position. In a further aspect of the present 
invention, the panels are connected to the automotive 
vehicle by a hinge assembly that includes a biased prop that 
automatically engages to hold the panel in an open position 
and prevent the inadvertent closing of the panel. In still 
another aspect of the present invention, the hinge assemblies 
on the panels are mounted to the automotive vehicle by two 
different pairs of mounting assemblies wherein the first pair 
includes two latching Surfaces and one hinge assembly 
mounting location and the other pair include one latching 
Surface and two hinge assembly mounting areas. In yet a 
further aspect of the present invention, a two-way operable 
seal is employed between adjacent panels that seals the 
panels regardless of the sequence in which the two adjacent 
panels are closed. 
The tonneau cover of the present invention is advanta 

geous over traditional tonneau covers in that the present 
invention allows each of the panels to be operated indepen 
dently of one another so that different areas of the truck bed 
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2 
can be accessed independently of the other areas of the truck 
bed. Another advantage of the present invention is that the 
tailgate can be moved between an open and closed position 
regardless of the positioning of an adjacent panel which 
gives further options on accessing the truck bed. The use of 
an automatically actuating prop is advantageous in that the 
prop minimizes the possibility of the panel being inadvert 
ently closed. The mounting assemblies employed with the 
panels of the present invention is advantageous over the 
traditional mounting system due to the simple design and 
incorporation of multiple functions into each of the assem 
blies. The seal between adjacent panels is further advanta 
geous over that employed in traditional tonneau panels by 
enabling a water tight seal to be achieved between the 
adjacent panels regardless of the sequence in which the 
panels are closed. Additional advantages and features of the 
present invention will become apparent from the following 
description and appended claims, taken in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood 
from the detailed description and the accompanying draw 
ings, wherein: 

FIG. 1 is a perspective view of a pickup truck employing 
a tonneau cover according to the principles of the present 
invention; 

FIG. 2 is a fragmented side elevation view of the pickup 
truck of FIG. 1 with the tonneau cover panels in a closed 
position and the tailgate in both a closed and open position; 

FIGS. 3A-C are side elevation views of the tonneau cover 
of FIG. 1 with the respective rear, center and front tonneau 
panels in an open position; 

FIG. 4 is a perspective view of the interior surface of the 
center panel when in the open position; 

FIGS. 5A-B are fragmented perspective views of the 
interior surfaces of the tonneau panels of FIG. 1 in the closed 
position; 

FIGS. 6A-B are exploded views of the two types of 
mounting assemblies that are employed along each side of 
the truck bed; 

FIG. 7A is an interior side elevation view of the driver 
side hinge assembly in a closed position; 

FIG. 7B is an interior side elevation view of the hinge 
assembly of FIG. 7A in an open and locked position: 

FIG. 7C is a fragmented exterior side elevation view of 
the hinge assembly of FIG. 7B; 

FIG. 8 is a perspective view of the latch assembly 
employed on each of the tonneau cover panels; 

FIG. 9A is a cross-sectional view of the two-way seal 
employed between adjacent panels when in a relaxed State; 
FIG.9B is a cross-sectional view of the two-way seal of 

FIG. 9A when the rearmost of the two adjacent tonneau 
panels is closed last; 

FIG. 9C is a cross-sectional view of the two-way seal of 
FIG. 9A when the frontmost of the two adjacent panels is 
closed last; 

FIG. 10 is a perspective view of the latch assembly 
according to the second preferred embodiment of the present 
invention; 

FIGS. 11A and B are exploded views of the mounting 
assemblies according to the second preferred embodiment of 
the present invention; 
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FIGS. 12A and B are fragmented perspective views of the 
interior Surface of the tonneau panels according to the 
second preferred embodiment of the present invention in the 
closed position; 

FIG. 13 is a fragmented side view of the engagement 
between the latching ends and the camming Surface accord 
ing to the second preferred embodiment of the present 
invention; 

FIGS. 14A and B are exploded views of the mounting 
assemblies according to the first alternate embodiment of the 
present invention; 

FIG. 15 is a fragmented perspective view of the first 
alternate embodiment of the present invention showing the 
latching member and latching ends used to retain the panels 
in the closed position; 

FIG. 16 is a cross-sectional view of the latching member 
of FIG. 15 along line 16–16: 

FIG. 17 is a side view showing the engagement between 
the latching end and the latching member according to the 
first alternate embodiment of the present invention: 

FIGS. 18 and 19 are fragmented cross-sectional perspec 
tive views of a second alternate embodiment of the present 
invention showing the latching arrangement in the released 
and engaged positions, respectively; 

FIG. 20 is a cross-sectional view of the latching member 
according to the second alternate embodiment of the present 
invention; 

FIG. 21 is a cross-sectional view of the two-way acting 
seal according to a third preferred embodiment of the 
present invention; and 

FIG. 22 is a perspective view of the interior surface of a 
tonneau panel in the open position showing the hinge 
assembly according to a fourth preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The following description of the preferred embodiment is 
merely exemplary in nature and is in no way intended to 
limit the invention, its application, or uses. 
The first preferred embodiment of the present invention is 

shown in FIGS. 1-9C. An automotive vehicle 20, in this case 
in the form of a pickup truck, having a tonneau cover 22 
according to the principles of the present invention is shown 
in FIG. 1. Pickup truck 20 includes a passenger compart 
ment 24 and a storage compartment or truck bed 26 behind 
or aft of passenger compartment 24. Truck bed 26 is 
generally rectangular in shape and includes a bottom Surface 
(not shown) and a front wall 28 and two side walls 30, 32 
extending upwardly from the bottom surface. A tailgate 34 
extends upwardly from the rear portion of the bottom 
surface. The bottom surface along with front wall 28, side 
walls 30, 32 and tailgate 34 define truck bed 26. Tonneau 
cover 22 extends over the top of truck bed 26 and rests on 
the top portions of front wall 28, side walls 30, 32 and 
tailgate 34 to enclose truck bed 26, as described below. 

Tonneau cover 22 includes a first, front or forwardmost 
panel 36. Front panel 36 has opposite top (exterior) and 
bottom (interior) surfaces 38 and 40 that are separated by a 
side wall that includes a front portion 42, a rear portion 44 
and side portions 46. Front panel 36 extends along the front 
portion of truck bed 26 with the bottom surface 40 adjacent 
front portion 42 positioned on the top surface of front wall 
28 and bottom surface 40 adjacent side portions 46 posi 
tioned on the tops of side walls 30, 32 of truck bed 26 when 
front panel 36 is in a closed position. There is a second, 
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4 
center or middle panel 48 that covers a middle portion of 
truck bed 26. Center panel 48 has opposite top (exterior) and 
bottom (interior) surfaces 50, 52 that are separated by a side 
wall that includes a front portion 54, a rear portion 56 and 
side portions 58. Center panel 48 encloses a middle portion 
of truck bed 26 with bottom surface 52 adjacent side 
portions 58 positioned on the top surfaces of side walls 30, 
32 of truck bed 26 and front portion 54 engaging with rear 
portion 44 of front panel 36 when panels 36, 48 are in the 
closed position. A third, rear or rearmost panel 60 covers a 
rear portion of truck bed 26. Rear panel 60 has opposite top 
(exterior) and bottom (interior) surfaces 62, 64 that are 
separated by a side wall having a front portion 66, a rear 
portion 68 and side portions 70. Rear panel 60 covers the 
rear portion of truck bed 26 with bottom surface 64 adjacent 
side portions 70 positioned on top of side walls 30, 32 of 
truck bed 26, bottom surface 64 adjacent rear portion 68 
positioned on top of tailgate 34 and front portion 66 engag 
ing with rear portion 56 of center panel 48 when panels 48. 
60 are in the closed position. 

Panels 36, 48, 60 enclose an entirety of truck bed 26 and 
are sealed against the top surface of front wall 28, side walls 
30, 32 and tailgate 34 and to each other to provide a 
weather-tight tonneau cover 22 to prevent the elements from 
entering into truck bed 26, as described below. Panels 36, 48. 
60 are crowned between their side portions to direct fluid on 
the top surfaces to flow toward the side portions and away 
from truck bed 26. Panels 36, 48, 60 are substantially rigid 
in that only limited deflection of the panels 36, 48, 60 occurs 
during normal use. Panels 36, 48, 60 are preferably made 
from SMC 27–30% roving mat glass, although other mate 
rials can be used. For example, SRIM30% roving mat glass 
can also be used. The use of these materials allows panels 
36, 48, 60 to be of light weight for easy operation and 
removal. Panels 36, 48, 60 are preferably about 10–15 mm 
in thickness and each weigh between about 11 to 20 lbs. 
without any hardware installed thereon. With the hardware, 
discussed below, attached to panels 36,48, 60 each panel has 
a removed weight of between about 20 to 34 lbs. 

Tonneau cover 22 allows tailgate 34 to move between 
closed (upright) and open (horizontal) positions (FIG. 2) 
while rear panel 60 is in its closed position. Each panel 36, 
48, 60 is operable between a closed (generally horizontal) 
position and an open (inclined) position independently of 
each other, as shown in FIGS. 3A-C. In other words, each 
panel 36, 48 and 60 can be moved between its open and 
closed positions regardless of the positioning of the other 
panels to allow access to different portions of truck bed 26. 
Panels 36, 48, 60 are each oriented and open in the same 
direction with the rear portions moving upwardly and for 
wardly, as shown. 

Referring now to FIG. 4, the bottom or interior surface 52 
of center panel 48 is shown with center panel 48 in its open 
position. Center panel 48 includes a latch assembly 72 
positioned on a rear portion that is operable to selectively 
secure and release center panel 48 from a closed position, as 
described below. Center panel 48 also includes a driver side 
hinge assembly 74 and a passenger side hinge assembly 76 
adjacent side portions 58 and front portion 54. Hinge assem 
blies 74, 76 control movement of center panel 48 between its 
open and closed positions, as described below. Similarly, 
front panel 36 and rear panel 60 also have a latch assembly 
72 positioned on a rear portion thereof and driver and 
passenger side hinge assemblies 74, 76 positioned adjacent 
the front and side portions thereof. 

Hinge assemblies 74, 76 are attached to either a front 
mounting assembly 80 or a rear mounting assembly 82 
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(FIGS. 5A-B) depending upon which panel hinge assem 
blies 74, 76 are attached to. Specifically, front mounting 
assembly 80 is used to attached hinge assemblies 74, 76 on 
front and center panels 36, 48 to truck bed 26, as shown in 
FIG. 5A. Rear mounting assembly 82 is used to attach hinge 
assemblies 74, 76 on rear panel 60 to truck bed 26. Each 
mounting assembly 80, 82, as shown in FIGS. 6A-B, is 
configured to be attached to a top portion (bed rail) of one 
of side walls 30, 32 of truck bed 26. Specifically, front 
mounting assembly 80 is attached to one of side walls 30, 32 
near front wall 28 while rear mounting assembly 82 is 
attached to one of side walls 30, 32 near tailgate 34. Front 
mounting assembly 80 includes a top plate 84 that is 
positioned on top of one of side walls 30, 32 and a bottom 
or stiffening plate 86 that is positioned beneath the top 
surface of one of side walls 30, 32. The top portion of side 
walls 30, 32 are sandwiched between top plate 84 and 
bottom plate 86. Top and bottom plates 84, 86 are secured 
together by bolts 88 and nuts 90 that are welded to bottom 
plate 86. Bushings 92 are positioned between top plate 84 
and the top surface of the bed rail. Top plate 84 includes two 
generally U-shaped extensions 94, 96 that extend down 
wardly from top plate 84. Extensions 94, 96 are used to 
attached hinge assemblies 74, 76 to front mounting assem 
bly 80. Top plate 84 also includes a latch surface or lip 98 
that latch assembly 72 on front panel 36 uses to secure front 
panel 36 in the closed position, as described below. 

Rear mounting assembly 82 is attached to a rear portion 
of each side wall 30, 32 adjacent tailgate 34. Rear mounting 
assembly 82 includes a top plate 100 and a bottom or 
stiffening plate 102. Top and bottom plates 100, 102 sand 
wich the bed rail of side walls 30, 32 therebetween and are 
secured together by bolts 104 and nuts 106 that a welded to 
bottom plate 102. Bushings 107 are positioned between top 
plate 100 and the top side of the bed rail. Top plate 100 has 
a downwardly extending generally U-shaped extension 108 
that is used to attach hinge assemblies 74, 76 on rear panel 
60 to rear mounting assembly 82, as shown in FIG. 5B. Top 
plate 102 also includes two latching surfaces or lips 110, 112 
to which the respective latch assemblies 72 attached to 
center and rear panels 48, 60 engage with to secure center 
and rear panels 48, 60 in the closed position, as described 
below. 

Hinge assemblies 74, 76, as stated above, are operable to 
control the movement of panels 36, 48, 60 between their 
closed and open positions. Driver side hinge assembly 74 is 
shown in FIG. 7A in the closed position and is shown in 
FIGS. 7B and C in the open position. Hinge assembly 74 
includes a generally L-shaped panel bracket 114 configured 
to be attached to one of panels 36, 48, 60. Panel bracket 114 
is attached to one of panels 36, 48, 60 with mechanical 
fasteners, such as nuts and bolts (not shown). Hinge assem 
bly 74 also includes a generally L-shaped mounting bracket 
116 that is configured to be attached to one of mounting 
assemblies 80, 82. Specifically, mounting bracket 116 is 
attached to the top plate and one of the U-shaped extensions 
on either top plate 84 or top plate 100 of respective front and 
rear mounting assemblies 80, 82 with easily removable 
mechanical fasteners, such as a bolt with a finger grip or 
knob and a nut welded to the extension(s) and the top plate. 
The use of easily removable fasteners enables each panel 36, 
48, 60 to be quickly and easily removed from truck bed 26 
independently of the other panels. One end of a first link 118 
is pivotally connected to mounting bracket 116 at pivot 120 
while an opposite end of first link 118 is pivotally connected 
to panel bracket 114 at pivot 122. One end of a second link 
124 is pivotally connected to mounting bracket 116 at pivot 
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6 
126 while an opposite end of second link 124 is pivotally 
connected to panel bracket 114 at pivot 128. Thus, panel 
bracket 114, first link 118, mounting bracket 116 and second 
link 124 form a four-bar linkage assembly defined by pivots 
122, 120, 126 and 128 that controls the movement of panels 
36, 48, 60 between open and closed positions. 

Hinge assembly 74 and the four-bar linkage are config 
ured to cause the front portions of panels 36, 48, 60 to move 
both rearwardly and angularly and the rear portions of panel 
36, 48, 60 to move both upwardly, forwardly and angularly 
as panels 36, 48, 60 move from the closed position toward 
the open position. This rearwardly and angularly movement 
of the rear portions of panels 36,48, 60 facilitates the sealing 
of adjacent panels to one another to provide a weather-tight 
enclosure for truck bed 26, as described below. Second link 
124 includes a locking member or prop 130 with an integral 
handle projection 132 extending inwardly therefrom. Prop 
130 is pivotally connected to second link 124 at pivot 136. 
Prop 130 includes a torsion spring 138 that biases prop 130 
toward pivot 128. Prop 130 co-acts with an end projection 
140 on panel bracket 114 to lock hinge assembly 74 in the 
open position, as shown in FIGS. 7B and C and described 
below. Passenger side hinge assembly 76 is essentially a 
mirror image of driver side hinge assembly 74. The main 
difference between passenger side hinge assembly 76 and 
driver side hinge assembly 74 is that passenger side hinge 
assembly 76 does not include prop 130 and does not function 
to lock the attached panel in the open position. 
When the panel to which hinge assembly 74 is attached is 

being moved from the closed position to the open position, 
end projection 140 on panel bracket 114 approaches prop 
130. Continued movement of the panel eventually causes 
end projection 140 to engage with prop 130 and move along 
the side of prop 130 which causes prop 130 to rotate about 
pivot 136 away from pivot 128. Continued movement 
causes end projection 140 to engage with a shoulder 142 on 
prop 130 and thereby secure the attached panel and hinge 
assembly 74 in the open position, as shown in FIGS. 7B and 
C. The panel and hinge assembly 74 can continue moving to 
a more open position until first link 118 encounters a stop 
144 on mounting bracket 116 whereby further movement of 
the panel to a more open position is inhibited. To move the 
panel and hinge assembly 74 from the open and locked 
position to the closed position, handle projection 132 is used 
to pivot prop 130 about pivot 136 away from pivot 128 
thereby disengaging shoulder 142 from end projection 140. 
The panel and hinge assembly 74 can then be moved from 
the open position to the closed position. Thus, hinge assem 
blies 74, 76 enable a single individual on the driver side of 
pickup truck 20 to unlock the panel(s) when in the open 
position and move the panel(s) to a closed position without 
requiring assistance or moving to the passenger side of 
pickup truck 20. 
As stated above, each panel 36, 48, 60 has a latch 

assembly 72 attached to a rear portion of the bottom or 
interior surface. Latch assembly 72, as best seen in FIG. 8, 
includes a generally T-shaped handle 150 that is attached to 
a shaft 152. Handle 150 extends above the top surface of the 
panel to which it is attached and includes a key operated lock 
(not shown) that inhibits rotation of handle 150 when in a 
locked position and allows rotation of handle 150 when in an 
unlocked position. There is a top plate 154 that is positioned 
on the top surface of the panel to which latch assembly 72 
is affixed. There is a stationary plate 156 that resides 
adjacent the bottom surface of the panel to which latch 
assembly 72 is affixed. A middle plate 156 is positioned on 
shaft 152 and is capable of rotating independently of shaft 
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152. Middle plate 158 has an arm 160 that extends upwardly 
and is engaged with one end of a torsion spring 162 that is 
position on shaft 152. An opposite end of torsion spring 162 
is engaged with an arm 164 that extends from stationary 
plate 156. Stationary plate 156 and torsion spring 162 bias 
middle plate 158 to a position that corresponds to latch 
assembly 72 being in a latched or closed position. There is 
a bottom plate 166 that is fixedly attached to shaft 152 such 
that bottom plate 166, shaft 152 and handle 150 all rotate in 
unison and no relative rotation is possible. Bottom plate 166 
has an extension 168 that engages with an arm 170 that 
extends from middle plate 158. The engagement of exten 
sion 168 with arm 170 enables bottom plate 166 to cause 
middle plate 158 to rotate with rotation of bottom plate 166. 
There are a pair of connecting rods 172,174 that each have 
an end pivotally connected to middle plate 158 on opposite 
sides of shaft 152 and that each have opposite ends that are 
attached to catches 176. Catches 176 are pivotally attached 
to brackets 178 at pivots 180. Each bracket 178 is attached 
to the bottom surface of one of the panels adjacent the side 
walls thereof. An initiator 182, in this case in the form of a 
leaf spring, is attached to each of brackets 178. Leaf springs 
182 engage with and are compressed against one of top 
plates 84, 100 of mounting assemblies 80, 82 when the panel 
is in the closed position. Leaf springs 182 act as a starter in 
that when latch assembly 72 is rotated to unlatch the panel 
from the top plate leaf springs 182 encourage the rear 
portion of the panel to become ajar from the truck bed 
thereby facilitating the manual movement of the panel from 
the closed position to the open position. Catches 176 each 
have a channel 184 that engages with latching Surfaces or 
lips 98, 110 or 112 when the panel is in the closed position, 
as described below. 

Latch assembly 72 is self latching, also known as auto 
catching, in that torsion spring 162 biases middle plate 158 
relative to stationary plate 156 which causes connecting rods 
172 and 174 to bias catches 176 to their closed position. 
When tonneau panel is moved from an open position to a 
closed position, catches 176 engage with one of latching 
surfaces 98, 110, 112 and pivot away from the latching 
surface about pivot 180 due to the allowed relative rotation 
of middle plate 158 relative to stationary plate 156. Catches 
176 resist this rotation due to the biasing of torsion spring 
162. When the panel has been closed a sufficient amount, 
one of latching surfaces 98, 110, 112 engages with channel 
184 and catches 176 then rotate outwardly about pivot 180 
to secure the panel in the closed position. When it is desired 
to open the panel, handle 150 is rotated which in turn causes 
shaft 152 to rotate and also causes bottom plate 166 to rotate. 
Rotation of bottom plate 166 causes extension 168 to engage 
with arm 170 of middle plate 158 thereby causing connect 
ing rods 172 and 174 to pull catches 176 inwardly about 
pivots 180. With the catches 176 pulled inwardly a sufficient 
distance, channels 184 disengage from the latching Surfaces 
and springs 182 encourage the panel to pop open to a slightly 
ajar position. The panel can then be easily moved upwardly 
to its fully opened and locked position. 
As stated above, tonneau cover 22 is configured to pro 

vide a weather-tight seal against truck bed 26 to prevent the 
elements from entering truck bed 26. To accomplish this, 
panels 36, 48, 60 include a variety of seals that engage with 
the tops of front wall 28, side walls 30, 32, tailgate 34, and 
adjacent panels. Specifically, as best seen in FIG. 5A, front 
panel 36 has a generally D-shaped seal 190 that extends 
along bottom Surface 40 adjacent side portions 46 and front 
portion 42. Seal 190 on front panel 36 engages with the top 
surface of front wall 28 and side walls 30, 32 to provide a 
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8 
weather-tight seal along those three edges of front panel 36. 
Similarly, rear panel 60, as best seen in FIG. 5B, includes a 
generally D-shaped seal 192 that extends along bottom 
surface 64 adjacent rear portion 68 and side portions 70. Seal 
192 engages with the top surface of tailgate 34 and side 
walls 30, 32 to provide a weather-tight seal along those three 
edges of rear panel 60. Center panel 48, as shown in FIGS. 
5A and B, also includes a generally D-shaped seal 194 that 
extends along bottom surface 52 adjacent side portions 58. 
Seal 194 seals against the top surface of side walls 30, 32 to 
provide a weather-tight seal along the sides of center panel 
48. Seals 190, 192, 194 can be made from a variety of 
materials. For example, seals 190, 192, 194 can be made 
from EPDM rubber. 
To seal between adjacent panels, such as between rear 

portion 44 of front panel 36 and front portion 54 of center 
panel 48 and between rear portion 56 of center panel 48 and 
front portion 66 of rear panel 60, a dual or two-way acting 
seal 196, as shown in FIG. 9A, is utilized. Specifically, one 
seal 196 is attached to front portion 54 of center panel 48 to 
seal between rear portion 44 of front panel 36 and front 
portion 54 of center panel 48 while another seal 196 is 
attached to front portion 66 of rear panel 60 to seal between 
rear portion 56 of center panel 48 and front portion 66 of rear 
panel 60. Seal 196 is a two-way acting seal because it is 
operable to provide a weather-tight seal between adjacent 
panels regardless of the sequence in which the panels are 
closed, as described below. Seal 196 includes an upper 
portion 198 and a generally U-shaped lower portion 200 
having a channel 202 therein. Lower portion 200 has a 
plurality of nubs 204 along the upper surface of channel 202 
that extend slightly into channel 202 and a plurality of 
projections 206 along a lower surface of channel 202 that 
extend significantly into channel 202. Nubs 204 and pro 
jections 206 co-act to hold seal 196 to front portion 54 of 
center panel 48 or to front portion 66 of rear panel 60. 
Specifically, front portions 54, 66 of center and rear panels 
48, 60 include an extension 208 that extends forwardly and 
fits within channel 202. Nubs 204 and projections 206 grip 
extension 208 to hold seal 196 in position on one of front 
portions 54, 66 of respective center and rear panels 48, 60. 
as shown in FIGS. 9B and C. Upper portion 198 has a hollow 
bulbous projection 210 extending upwardly and forwardly 
therefrom. Projection 210 seals against one of rear portions 
44 of front panel 36 and rear portion 56 of center panel 48 
depending upon which panel seal 196 is affixed to. A finger 
212 extends upwardly and rearwardly from upper portion 
198. Finger 212 engages with a vertical section 213 of the 
front portion of the panel upon which seal 196 is affixed, as 
shown in FIGS. 9B and C. Seal 196 can be made from a 
variety of materials. For example, seal 196 can be made 
from EPDM rubber. 
As stated above, seal 196 is a two-way acting seal such 

that seal 196 provides a weather-tight seal between adjacent 
panels regardless of the sequence in which the adjacent 
panels are closed. That is, as shown in FIG. 9B, when the 
more rearward of two adjacent panels is closed last, projec 
tion 210 engages with a generally vertical section 214 of the 
rear portion of the more forward panel which causes pro 
jection 210 to be compressed upwardly and rearwardly. The 
engagement between projection 210 and the vertical section 
214 of the rear portion of the more forward panel in 
conjunction with the engagement of finger 212 with the 
vertical section 213 of the front portion of the more rearward 
panel provides a weather-tight seal between the two adjacent 
panels. When the more forward of the two adjacent panels 
is closed last, as shown in FIG. 9C, a generally horizontal 
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section 216 of the rear portion of the more forward of the 
two adjacent panels engages with projection 210 and causes 
projection 210 to be compressed downwardly and forwardly. 
The engagement of projection 210 with the horizontal 
section 216 of the rear portion of the more forward panel in 
conjunction with the engagement of finger 212 with the 
vertical section 213 of the forward portion of the more 
rearward panel provides a weather-tight seal between the 
two adjacent panels. Thus, seal 196 is a two-way acting seal 
that provides a weather-tight seal between two adjacent 
panels regardless of the sequence in which the two panels 
are closed. Accordingly, panels 36, 48, 60 in conjunction 
with seals 190, 192, 194 and 196 provide for a weather-tight 
tonneau cover 22 that protects truck bed 26 from the 
elements. 
A second preferred embodiment of the present invention 

is shown in FIGS. 10–13. The second preferred embodiment 
is substantially the same as the first preferred embodiment 
with the difference being the manner in which the panels are 
latched in the closed position. Referring to FIG. 10, latching 
assembly 72 according to the principles of the second 
preferred embodiment are shown. Latching assembly 72 is 
essentially identical to latching assembly 72 with the dif 
ference being that latching assembly 72 does not utilize the 
catches on the ends of the connecting rods. Rather, in this 
embodiment the ends 172a", 174a' of the respective con 
necting rods 172', 174 operate as latching ends and slide 
along camming Surfaces on an associated front mounting 
assembly 80' or rear mounting assembly 82 when the 
associated panel is being closed. The latching ends 172a', 
174a engage with a lip on the associated mounting assembly 
to secure the panel in a closed position, as described below. 
Latch assembly 72 is self-latching in that torsion spring 162 
biases middle plate 158' relative to stationary plate 156' 
which causes connecting rods 172', 174 to bias latching 
ends 172a", 174a' to their closed or outboardmost position. 

Referring to FIGS. 11A and B, front and rear mounting 
assemblies 80', 82 are shown. In this embodiment, top plates 
84', 100' include camming surfaces with a lip along which 
the ends 172a', 174a' of connecting rods 172', 174' will slide 
and engage with to retain the panels in the closed position. 
Specifically, top plate 84 includes an angled camming 
surface 230' with a lip 232 while top plate 100' includes two 
angled camming surfaces 234", 236' with respective lips 
238, 240'. 

Referring to FIGS. 12–13, when a tonneau panel is moved 
from an open position to a closed position, latching ends 
172a", 174a slide along one of the camming surfaces 230'. 
234", 236' and move inwardly (inboard) away from the side 
walls due to the allowed relative rotation of middle plate 
158 relative to stationary plate 156". Latching ends 172a", 
174a' resist this movement due to the biasing of torsion 
spring 162. When the panel has been closed a sufficient 
amount, as shown in Solid lines in FIG. 13, latching ends 
172a", 174a' on the respective connecting rods 172', 174' will 
pass below the lip 232", 238", 240' associated with the 
respective camming surface 230', 234", 236' and move 
outwardly toward the side walls of the truck bed beneath the 
lip of the camming Surface, thereby securing the panel in the 
closed position. When it is desired to open the panel, handle 
150' is rotated which in turn causes connecting rods 172", 
174 to pull latching ends 172a", 174a' inwardly. With the 
latching ends 172a", 174a' pulled inwardly a sufficient 
distance, the lips of the camming Surfaces disengage from 
the latching ends and the starter springs encourage the panel 
to pop open to a slightly ajar position. The panel can then be 
easily moved upwardly to its fully open position. 
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Referring now to FIGS. 14–17, a first alternate embodi 

ment of the present invention is shown. In this alternate 
embodiment, a different latching arrangement is used to 
secure the panels in the closed position. Specifically, as 
shown in FIGS. 14A and B, top plates 84", 100" include 
latching members 246". Each latching member 246" 
includes an angled surface 248" and a channel 250". Latch 
ing members 246" are pivotally mounted to the top plates 
84". 100". A torsion spring 252" biases latching member 
246" to a generally vertical position. The biasing caused by 
spring 252" resists rotation of latching member 246" during 
the closure of the panels, as discussed below. 

In this alternate embodiment, the ends 172a", 174a" of 
connecting rods 172", 174" are flattened and generally 
rectangular in cross-section. The latching assembly is self 
latching. Connecting rods 172", 174" are biased to their 
outboardmost position and are inwardly movable by rotation 
of the handle of the latching assembly. When a tonneau 
panel is moved from an open position to a closed position, 
latching ends 172a", 174a", as shown in FIG. 17, will 
engage with angled surfaces 248" of latching members 246" 
and cause latching members 246" to rotate against the 
biasing of springs 252", as shown in broken lines. When the 
panel has been closed a sufficient amount, latching members 
246" will move back to their generally vertical position due 
to the biasing of springs 252". Latching ends 172a", 174a" 
are then retained within channels 250" of latching members 
246" thereby securing the panel in the closed position. When 
it is desired to open the panel, the handle of the latching 
assembly is rotated which in turn causes connecting rods 
172", 174" to pull latching ends 172a", 174a", inwardly. 
With latching ends 172a", 174a" pulled inwardly a sufficient 
distance, channels 250" of latching members 246" disengage 
from the latching ends and the starter spring encourages the 
panel to pop open to a slightly ajar position. The panel can 
then be easily moved upwardly to its fully opened position. 

Latching members 246" can be configured to rotate for 
wardly or rearwardly in response to the closing of the panel. 
The direction of rotation of latching members 246" in 
response to the closing of the panels can play a factor in 
maintaining the panels in a closed position in the event of an 
impact or collision with the vehicle. For example, if the 
latches rotate forwardly in response to closing the panels and 
a rear impact is imparted upon the vehicle, the latches may 
operate to maintain the panels in their closed state. When the 
latching members 246" rotate rearwardly in response to 
closing the panels and the vehicle is impacted from behind, 
however, latching members 246" may move and release the 
panels from the latched position. If latching members 246" 
on opposing sides of the vehicle rotate in opposite direc 
tions, whether the vehicle is impacted from the front or the 
rear, at least one of the latches should operate to maintain the 
panel in a closed and secured State. Thus, the direction which 
latching members 246" rotate in response to closing the 
panels may effect the ability of latching members 246" to 
maintain the panels in the closed position in the event of a 
collision. 

Referring now to FIGS. 18–20, a second alternate 
embodiment is shown. In this embodiment, the latching of 
the panels in the closed position is significantly different. 
Each panel has a pair of latching members 260" that are 
rotatably attached to the bottom or interior surfaces of each 
panel adjacent the side portions with a bracket 261". Latch 
ing members 260" include a channel 262" that is used to 
secure the panel in the closed position, as described in more 
detail below. Latching members 260" are biased toward the 
open or released position by a torsion spring 264". Each 
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latching member 260" also has a recess 266" in the exterior 
surface 268" that engages with a component on the con 
necting rod to retain latching member 260" in a closed 
position, as described in more detail below. 

In this second alternate embodiment, ends 172a", 174a" 
are shaped into a finger or offset projection. The latching 
assembly is self-latching and ends 172a", 174a" are biased 
outwardly. Ends 172a", 174a" slide along surface 268" and 
engage with recess 266" of latching members 260" to retain 
latching members 260" in the latched position, as shown in 
FIG. 19. 

Top plates 84". 100" are configured to have a substan 
tially horizontal edge 270" that engages with channel 262" 
of latching member 260" to secure the tonneau panel in the 
closed position. When a tonneau panel is moved from an 
open position to a closed position, edge 270" engages with 
channel 262". As the tonneau panel continues to move 
toward the closed position, the engagement between edge 
270" and channel 262" causes latching member 260" to 
rotate inwardly against the bias of spring 264". Contempo 
raneously, latching ends 172a", 174a" slide along exterior 
surface 268" of latching member 260". When the tonneau 
panel has been closed a sufficient amount, as shown in FIG. 
19, edge 270" is disposed between the two arms that define 
channel 262" of latching member 260" and latching ends 
172a", 174a" are engaged in recess 266". The engagement 
between latching ends 172a", 174a" and recess 266" pre 
vents latching member 260" from rotating outwardly due to 
the biasing of spring 264", thereby securing the tonneau in 
the closed position. When it is desired to open the tonneau 
panel, the handle on the latch assembly is rotated which in 
turn causes latching ends 172a", 174a" to move inwardly 
and disengage from recess 266". This disengagement allows 
latching member 260" to rotate outwardly due to the biasing 
of spring 264". The outward rotation of latching member 
260" encourages the panel to pop open to a slightly ajar 
position. The panel can then be easily moved upwardly to its 
fully open position. With the use of latching member 260". 
the necessity for an initiator or starter spring may be 
eliminated. 

In a third preferred embodiment of the present invention, 
the two-way acting seal is different while the remainder of 
the invention is substantially the same. As shown in FIG. 21, 
the two-way acting seal 196" according to this embodiment 
includes a resilient metallic generally U-shaped lanced car 
rier or clip 280" embedded within lower portion 200". Clip 
280", nubs 204" and projections 206" co-act to hold seal 
196" to the extension of the tonneau panel. Also in this 
embodiment, projection 210" is made from a material 
having properties differing from the material used to make 
finger 212" and lower portion 200" that reflect the differ 
ing functionality of these components. Specifically, lower 
portion 200" and finger 212" are made from a more dense 
material, such as EPDM dense rubber with a Shore A rating 
of 50+/-5 while projection 210" is made from a less dense 
material, such as EPDM sponge rubber with a Shore Arating 
of 20+0/-10. The denser material is utilized due to the more 
static nature of lower portion 200" and finger 212" while 
the softer or less dense material is used for projection 210" 
due to the dynamic movement of this element and the 
necessity of projection 210" to form weather-tight seals 
between adjacent panels regardless of the sequence in which 
the adjacent panels are closed. The sealing between adjacent 
panels is substantially the same as that discussed above with 
reference to the first preferred embodiment. 

In a fourth preferred embodiment of the present invention, 
the hinge assemblies 74", 76" are substantially the same 
as that disclosed above with reference to the first preferred 
embodiment with the addition of a gas assist spring 290" 
to assist with the opening of the panel. Additionally, gas 
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assist spring 290" also helps retain the tonneau panel in the 
raised position until it is desired to close the panel. With this 
functionality, it may be possible to eliminate the locking 
member. One end 292" of gas assist spring 290" is 
pivotally coupled to mounting bracket 116" while an 
opposite end 294" is pivotally coupled to the tonneau 
panel. When the tonneau panel is moved from the closed 
position to the open position, gas assist spring 290" exerts 
an upward force on the tonneau panel to assist with the 
movement of the tonneau panel to the open position. The 
tonneau panel can then be left in the open position and gas 
assist spring 290" prevents the tonneau panel from inad 
vertently closing. When it is desired to close the tonneau 
panel, a force is exerted on the tonneau panel to overcome 
the force of gas assist spring 290" and the tonneau panel 
moves downwardly. 

While various aspects of the preferred embodiment of 
tonneau cover 22 have been disclosed, it should be appre 
ciated that other embodiments may be employed in combi 
nation with the present invention. For example, the configu 
rations of the top and bottom surfaces and side walls of 
panels 36,48, 60 may have differing shapes. The number of 
panels comprising tonneau cover 22 can be as little as two 
panels and greater than three panels. Additionally, the panels 
36, 48, 60 can be made from other materials, such as 
polyurethane, thermoplastic, fiberglass, metal and the like. 
Moreover, while panels 36, 48, 60 are disclosed as being 
rigid panels, panels 36, 48, 60 can be soft or semi-rigid 
although all of the benefits of the present invention may not 
be realized. Further, it is envisioned that panels 36, 48, 60 
can be adapted to extend longitudinally and/or opened in 
other directions although all the benefits of the present 
invention may not be realized. Additionally, tonneau cover 
22 does not need to cover an entirety of truck bed 26 
although all the benefits of the present invention may not be 
realized. Latch assembly 72 can employ other methods of 
moving catches 176 away from latching surfaces 98, 110, 
112. Initiator 162 can be in a form other than a leaf spring. 
For example initiator 162 can be in the form of a coil spring 
or a resilient compressible material such as a foam or rubber 
member and still be within the scope of the present inven 
tion. Additionally, the configuration of mounting assemblies 
80, 82 can deviate from that shown. Furthermore, while 
seals 190, 192 and 194 are shown and described as being 
generally D-shaped seals, other shapes for seals 190, 192 
and 194 can be employed. 

It is also envisioned that the various aspects of the present 
invention, such as latch assembly 72, hinge assemblies 74. 
76 and prop 130, can be used with a tonneau cover in 
conjunction with a convertible roof system, such as that 
disclosed in U.S. Pat. No. 6,497.477 entitled “Convertible 
Hard Top for Vehicles.’ issued to Willard, the disclosure of 
which is incorporated by reference herein. Furthermore, it is 
also envisioned that the two-way acting seal 196 can be 
utilized to seal adjacent movable members together such as 
a rearmost roof bow or rearmost roof panel of a convertible 
roof system and a tonneau cover that covers the storage 
compartment within which the convertible roof resides when 
in a retracted position and/or between adjacent moveable 
roof panels, such as those disclosed in U.S. Pat. No. 6,419, 
308 entitled “Movable Roof System for an Automotive 
Vehicle' issued to Corder et al., and U.S. Pat. No. 6,485,094 
entitled "Automotive Vehicle Open Air System” issued to 
Corder et al., the disclosures of which are incorporated 
herein by reference. Thus, while various materials and 
dimensions have been disclosed, other materials and dimen 
sions can be readily used. It is intended by the following 
claims to cover these and any other departures from the 
disclosed embodiment which fall within the true spirit of this 
invention. 
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What is claimed is: 
1. A tonneau cover for an automotive vehicle storage 

compartment opening having a pair of spaced apart longi 
tudinally extending side members, the tonneau cover com 
prising at least three moveable panels extending transversely 
across a top of the opening, said panels enclosing an entirety 
of the opening, said panels being operable between open and 
closed positions independently of one another, and at least 
one transversely extending side portion of each of said 
panels extending transversely across said opening Supported 
by said longitudinally extending side members and free of 
any support member extending transversely across said 
opening between said longitudinally extending side mem 
bers. 

2. The tonneau cover of claim 1, wherein said panels are 
rigid panels. 

3. The tonneau cover of claim 1, wherein a rear portion of 
each of said panels opens upwardly. 

4. The tonneau cover of claim 1, wherein said at least two 
panels comprises at least three panels. 

5. The tonneau cover of claim 1, wherein each of said 
panels is a SMC material. 

6. The tonneau cover of claim 1, wherein said panels 
reside above bed rails of the storage compartment, which is 
a truck bed, when said panels are in said closed position and 
said longitudinally extending side members are bed rails. 

7. The tonneau cover of claim 1, wherein the storage 
compartment is a convertible top storage compartment. 

8. A tonneau cover for an automotive vehicle comprising: 
a plurality of panels covering at least a portion of a top 

opening of a truck bed of the automotive vehicle, said 
panels being operable between open and closed posi 
tions, at least two of said panels being adjacent one 
another with adjoining edges; and 

a two-way acting seal between said adjoining edges of 
said adjacent panels, said two-way acting seal provid 
ing a weather-tight seal between said adjacent panels 
when closed regardless of a sequence in which said 
adjacent panels are closed, said two-way acting seal has 
a mounting portion that is attached to one of said 
adjoining edges, a first projection extending from said 
mounting portion that seals against one of said adjoin 
ing edges, and a second projection extending from said 
mounting portion that seals against the other of said 
adjoining edges. 

9. The tonneau cover of claim 8, wherein said first 
projection has a first hardness, and said mounting portion 
has a second hardness different than said first hardness. 

10. The tonneau cover of claim 9, wherein said second 
hardness is greater in magnitude than said first hardness. 

11. The tonneau cover of claim 8, wherein said first 
projection has a first hardness and said second projection has 
a second hardness different than said first hardness. 

12. The tonneau cover of claim 11, wherein said second 
hardness is greater in magnitude than said first hardness. 

13. A tonneau cover for an automotive vehicle compris 
ing: 

a plurality of panels covering at least a portion of a top 
opening of a truck bed of the automotive vehicle, said 
panels being operable between open and closed posi 
tions, at least two of said panels being adjacent one 
another with adjoining edges; and 

a two-way acting seal between said adjoining edges of 
said adjacent panels, said two-way acting seal provid 
ing a weather-tight seal between said adjacent panels 
when closed regardless of a sequence in which said 
adjacent panels are closed, said two-way acting seal has 
an upper portion with a first projection that seals 
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against one of said adjoining edges and a second 
projection that seals against the other of said adjoining 
edges, 

wherein said first projection seals against a generally 
Vertical section of one of said adjoining edges when 
said adjacent panels are closed in a first sequence and 
said first projection seals against a generally horizontal 
section of said one adjoining edge when said adjacent 
panels are closed in a second sequence different than 
said first sequence. 

14. The tonneau cover of claim 8, wherein said second 
projection seals against and said mounting portion is 
attached to a same adjoining edge and said first projection 
seals against the other of said adjoining edges. 

15. The tonneau cover of claim 8, wherein said first 
projection is a bulbous projection. 

16. The tonneau cover of claim 15, wherein said bulbous 
projection is hollow. 

17. The tonneau cover of claim 8, wherein said portion 
includes a generally U-shaped channel and is attached to one 
of said adjoining edges. 

18. The tonneau cover of claim 8, wherein said two-way 
acting seal includes a retaining clip operable to assist in 
maintaining said two-way acting seal attached to one of said 
adjoining edges. 

19. A sealing system for an automotive vehicle compart 
ment, the sealing system comprising: 

a plurality of members covering at least a portion of a top 
opening of the compartment, said members being oper 
able between open and closed positions, at least two of 
said members being adjacent one another with adjoin 
ing edges when in said closed position, and at least one 
of said members being substantially horizontal when in 
said closed position; and 

a two-way acting seal between said adjoining edges of 
said adjacent members, said two-way acting seal pro 
viding a weather-tight seal between said adjacent mem 
bers when closed regardless of a sequence in which 
said adjacent members are closed, said two-way acting 
seal has an upper portion with a first projection that 
seals against one of said adjoining edges, a second 
projection that seals against the other of said adjoining 
edges, and a lower portion that includes a generally 
U-shaped channel attached to one of said adjoining 
edges. 

20. The sealing system of claim 19, wherein said second 
projection seals against and said lower portion is attached to 
a same adjoining edge and said first projection seals against 
the other of said adjoining edges. 

21. The sealing system of claim 19, wherein said first 
projection is a bulbous projection. 

22. The sealing system of claim 21, wherein said bulbous 
projection is hollow. 

23. The sealing system of claim 19, wherein said first 
projection has a first hardness and said second projection has 
a second hardness different than said first hardness. 

24. The sealing system of claim 23, wherein said second 
hardness is greater in magnitude than said first hardness. 

25. The sealing system of claim 19, wherein said members 
are Sunroof panels. 

26. The sealing system of claim 19, wherein one of said 
members is a tonneau cover and another of said members is 
a roof bow of a convertible roof. 

27. The sealing system of claim 19, wherein said two-way 
acting seal includes an internal retaining clip operable to 
assist in maintaining said two-way acting seal attached to 
one of said adjoining edges. 
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